Effects of transient forebrain ischemia in area CA1 of the gerbil hippocampus: an in vitro study.
Selective delayed post-ischemic degeneration of CA1b neurons takes place in tissue slices in vitro as it does in brain in situ. Therefore neither selectivity nor the delay of the process can be explained by vascular factors. Changes of orthodromic evoked potentials precede morphologic signs of degeneration, but antidromic activation of neurons fails pari passu with histopathologic degeneration. The marked, transient, enhancement of excitatory synaptic potentials is compatible with the idea that increased release of excitatory amino acids contributes to neuron damage. The fact that degeneration proceeds in the absence of spontaneous activity or overt electrographic seizures indicates, however, that increased excitation cannot be the sole cause of the damage. Postsynaptic excitability of neurons decreases even while synaptic potentials are enhanced. The mechanism of decreased excitability is not clear, but its development could be interpreted as a compensatory change, counteracting enhanced excitatory transmission. We confirmed that it is possible to save neurons by drug treatment administered after the ischemic insult, and demonstrated that such protection is not due to an effect on blood vessels. These findings are relevant to the proposed clinical use of NMDA receptor antagonists to prevent ischemic brain damage (Meldrum, 1985; Rothman and Olney, 1986; Choi, 1988).